Expression profile of genes identified in human spermatogonial stem cell-like cells using suppression subtractive hybridization.
Spermatogenesis is the process by which testicular spermatogonial stem cells (SSCs) self-renew and differentiate into mature sperm in the testis. Maintaining healthy spermatogenesis requires proper proliferation of SSCs. In this study, we sought to identify factors that regulate the proliferation of SSCs. Human SSC (hSSC)-like cells were isolated from azoospermic patients by a modified culture method and propagated in vitro. After four to five passages, the SSC-like cells spontaneously ceased proliferating in vitro, so we collected proliferating (P)-hSSC-like cells at passage two and senescent (S)-hSSC-like cells at passage five. Suppression subtractive hybridization (SSH) was used to identify genes that were differentially expressed between the P-hSSC-like and S-hSSC-like cells. We selected positive clones up-regulated in P-hSSC-like cells using SSH and functionally characterized them by reference to public databases using NCBI BLAST tools. Expression levels of genes corresponding to subtracted clones were analyzed using RT-PCR. Finally, we confirmed the differential expression of 128 genes in positive clones of P-hSSC-like cells compared with S-hSSC-like cells and selected 23 known and 39 unknown clones for further study. Known genes were associated with diverse functions; 22% were related to metabolism. Fifteen of the known genes and two of the unknown genes were down-regulated after senescence of hSSC-like cells. A comparison with previous reports further suggests that known genes selected, SPP1, may be related to germ cell biogenesis and cellular proliferation. Our findings identify several potential novel candidate biomarkers of proliferating- and senescencet-hSSCs, and they provide potentially important insights into the function and characteristics of human SSCs.